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CLAIMS 



[Claim(s)] 

[Claim 1]A washing processing unit characterized by comprising the following for performing washing 
processing to a cleaning body. 

Holding mechanism which holds said cleaning body and is rotated in the abbreviated level surface. 

A cleaning means which washes a cleaning surface of said cleaning body held by said holding mechanism. 

At least two arms with which said cleaning means was provided in each. 

A driving means to which said arm is moved, a controller which carries out drive controlling of said driving 
means, and connecting mechanism which connects said at least two arms and is made to one. 

[Claim 2]A washing processing unit which said connecting mechanism is an electromagnet and was 
indicated to claim 1, wherein an arm is connected by magnetization of said electromagnet. 
[Claim 3]A washing processing unit indicated to claim 1 or claim 2 controlling operation of connecting 
mechanism by said controller. 

[Claim 4]A washing processing unit indicated to either claim 1, wherein a cleaning means of said arm is 
constituted movable in a straight-line top which connects the central part and a peripheral part of a 
cleaning body thru/or claim 3. 

[Claim 5]When a driving means is provided in each of an arm connected, and it is constituted movable 
according to each, respectively and an arm is connected, A washing processing unit indicated to either 
claim 1, wherein the whole arm connected by one of driving means is constituted movable thru/or claim 4. 
[Claim 6]A washing processing unit indicated to either claim 1, wherein a cleaning means of other arms 
[ both ] which other arms in which said cleaning means was provided counter with an arm connected, and 
are arranged is constituted movable in a straight-line top which connects the central part and a peripheral 
part of a cleaning body thru/or claim 5. 

[Claim 7]A washing processing unit indicated to either claim 1, wherein a cleaning means provided in an 
arm connected is the same cleaning means or a different cleaning means thru/or claim 6. 
[Claim 8]A washing processing unit indicated to either claim 1, wherein a cleaning means provided in an 
arm connected and a cleaning means provided in other arms are the same cleaning means or a different 
cleaning means thru/or claim 7. 

[Claim 9]A washing processing unit indicated to either claim 1, wherein said cleaning means is a means by 
which a brush which ****s to a cleaning body, an injection nozzle to which high-speed jet wash water is 
injected to a cleaning body, and a nozzle which injects wash water which impressed an ultrasonic wave to 
a cleaning body were chosen either thru/or claim 8. 

[Claim 10]Are a washing disposal method for performing washing processing to a cleaning body, and a 
cleaning means at least two arms provided in each by connecting mechanism One and nothing, A washing 
disposal method characterized by carrying out washing processing of the cleaning body while moving a 
straight-line top which connects the central part and a peripheral part of a cleaning body for said cleaning 
means. 

[Claim 1 1]A washing processing unit which is provided with the following and characterized by constituting 
a cleaning means of the second and third arm movable for a start [ said ] in a straight-line top which 
connects the central part and a peripheral part of a cleaning body. 

Holding mechanism which is a washing processing unit for performing washing processing to a cleaning 
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body, holds said cleaning body and is rotated in the abbreviated level surface. 

A cleaning means which washes a cleaning surface of said cleaning body held by said holding mechanism. 
The first, the second arm from which said cleaning means was provided in each tip part at, and it has been 
arranged focusing on a cleaning body held at said holding mechanism at a position of abbreviated point 
symmetry and which said cleaning means comprised movable in between the central part of a cleaning 
body, and peripheral parts. 

The third arm it has been arranged at a position which rotated said first arm or the second arm 
abbreviated 90 degrees focusing on a cleaning body, and said cleaning means was provided in the tip part, 
and was constituted movable in between the central part of a cleaning body, and peripheral parts, A 
controller which carries out drive controlling of a driving means to which the second and third arm of each 
other is moved independently for a start [ said ], and said driving means. 

[Claim 12]A washing processing unit indicated to claim 1 1, wherein the second and third arm is formed in 
different height from a cleaning surface of a cleaning body for a start [ said ]. 

[Claim 1 3]The fourth arm that equips a point symmetry position of the third arm with a cleaning means 
focusing on a cleaning body held at said holding mechanism is provided, A washing processing unit 
indicated to claim 1 1 or claim 1 2, wherein a cleaning means of said fourth arm is constituted movable in a 
straight-line top which connects the central part and a peripheral part of a cleaning body. 
[Claim 14]A washing processing unit indicated to claim 13, wherein height of said fourth arm differs from 
height of the second and third arm for a start. 

[Claim 15]A washing processing unit indicated to either claim 11, wherein said cleaning means is a means 
by which a brush which ****s to a cleaning body, an injection nozzle to which high-speed jet wash water is 
injected to a cleaning body, and a nozzle which injects wash water which impressed an ultrasonic wave to 
a cleaning body were chosen either thru/or claim 14. 

[Claim 16]having the following — said first and the second and third arm — the central part from a 
peripheral part of a cleaning body — or a washing disposal method characterized by carrying out washing 
processing of the cleaning body while moving toward a peripheral part in a straight-line top from the 
central part. 

The first, the second arm which it is a washing disposal method for performing washing processing to a 
cleaning body, and a cleaning means was provided in each tip part, and have been arranged focusing on a 
cleaning body at a position of abbreviated point symmetry. 

The third arm with which it has been arranged at a position which rotated said first arm or the second arm 
abbreviated 90 degrees focusing on a cleaning body, and said cleaning means was provided in the tip part. 

[Claim 17]Focusing on a cleaning body held at said holding mechanism, in a point symmetry position of the 
third arm. having the fourth arm that has a cleaning means — said fourth arm — the central part from a 
peripheral part of a cleaning body — or a washing disposal method indicated to claim 1 6 characterized by 
carrying out washing processing of the cleaning body while moving toward a peripheral part in a straight- 
line top from the central part 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the washing processing unit and washing disposal method 
for performing predetermined washing processing, for example to cleaning bodies, such as a semiconductor 
wafer and an LCD substrate. 
[0002] 

[Description of the Prior Art]For example, in the manufacturing process of a semiconductor device, it is 
necessary to maintain highly the cleanliness of the surface of a semiconductor wafer (henceforth a 
"wafer") in which a semiconductor device is formed. For this reason, washing of a wafer surface is made 
before and behind various manufacturing processes. In particular, in a photolithography process, washing of 
a wafer surface becomes indispensable. 

[0003]Conventionally, the cleaning by scrubbing disposal method which removes pollutants, such as 
particle adhering to a wafer surface, is generally used for this kind of washing disposal method. Washing by 
this method is performed by making it move between a wafer central part and a wafer edge part, making 
the cleaning brush under rotation **** supplying a penetrant remover to the surface of the wafer which 
rotates in the level surface. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the above mentioned washing disposal method, 
since it was what is washed while moving one cleaning brush, wafer washing took great time and it had the 
problem that a throughput fell. In order to solve this problem, two or more cleaning brushes are made to 
**** to a wafer surface, it washes, and it is possible to raise a throughput, but when a cleaning brush is 
only moved independently, there is a possibility that a cleaning brush may collide mutually on a wafer 
surface. For this reason, the collision of cleaning brushes was avoided at the time of washing, and wafer 
washing could be performed efficiently in a short time, and the appearance of the washing processing unit 
that a throughput improves, and the washing disposal method was demanded from the former. 
[0005]This invention is made according to such a request, and is a thing. 

Even if the purpose washes a **** cleaning body simultaneously, it is providing the washing processing 
unit and washing disposal method which can avoid the collision of cleaning means, can have, can shorten 
washing time, and can raise a throughput. 

[0006] 

[Means for Solving the Problem]As for a washing processing unit concerning this invention made in order 
to attain the purpose, this invention is characterized by that a washing processing unit for performing 
washing processing to a cleaning body comprises the following. 

Holding mechanism which holds said cleaning body and is rotated in the abbreviated level surface. 

A cleaning means which washes a cleaning surface of said cleaning body held by said holding mechanism. 

At least two arms with which said cleaning means was provided in each. 

a driving means to which said arm is moved, a controller which carries out drive controlling of said driving 
means, and connecting mechanism which connects said at least two arms, is looked like [ one ], and is 
made. 
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[0007]Washing of a cleaning body is made by a cleaning means provided in an arm, a connected arm being 
united and moving it, since it is constituted in this way. As a result, even if it washes a cleaning body 
simultaneously by two or more cleaning means, a collision of cleaning means can be avoided, it can have, 
washing time can be shortened, and a throughput can be raised. 

[0008]Here, said connecting mechanism is an electromagnet and it is desirable for an arm to be connected 
by magnetization of said electromagnet. Thus, since it is constituted so that an arm may be connected by 
magnetization of an electromagnet, it can connect easily and a deconcatenation can be performed easily. 
[0009]It is desirable to control operation of connecting mechanism by a controller which carries out drive 
controlling of the driving means to which an arm is moved. Thus, since connecting mechanism is controlled 
by a controller which carries out drive controlling of the driving means to which an arm is moved, it can be 
made to be able to respond to movement of an arm and suppose operation or un-operating connecting 
mechanism. It is desirable to constitute a cleaning means of said arm movable in a straight-line top which 
connects the central part and a peripheral part of a cleaning body. 

[0010] When a driving means is provided in each of an arm connected, and it is constituted movable 
according to each, respectively and an arm is connected, it is desirable to constitute the whole arm 
connected by one of driving means movable. Thus, since a driving means is provided in each of an arm 
connected according to each, respectively, if it is in a disconnected state, each arm can be moved 
individually. Since the whole arm connected by one of driving means moves if it is in a connecting state, 
movement controls can be performed easily. 

[001 1]It may counter with said arm connected and other arms in which a cleaning means was provided may 
be arranged. It is desirable to constitute a cleaning means of other arms movable in a straight-line top 
which connects the central part and a peripheral part of a cleaning body. 

[001 2]A cleaning means provided in an arm connected may be the same cleaning means, or may be a 
cleaning means different again. A cleaning means provided in an arm connected and a cleaning means 
provided in other arms may be the same cleaning means, or may be a cleaning means different again. It is 
desirable for said cleaning means to be a means by which a brush which ****s to a cleaning body, an 
injection nozzle to which high-speed jet wash water is injected to a cleaning body, and a nozzle which 
injects wash water which impressed an ultrasonic wave to a cleaning body were chosen either. 
[001 3]A washing disposal method concerning this invention made in order to attain the purpose, It is a 
washing disposal method for performing washing processing to a cleaning body, and it is characterized by 
carrying out washing processing of the cleaning body, moving a straight-line top which connects [ at least 
two arms with which said cleaning means was provided in each ] the central part and a peripheral part of a 
cleaning body with connecting mechanism for one, nothing, and a cleaning means. Thus, washing of a 
cleaning body is made by a cleaning means provided in an arm, a connected arm being united and moving it. 
As a result, even if it washes a cleaning body simultaneously by two or more cleaning means, a collision of 
cleaning means can be avoided, it can have, washing time can be shortened, and a throughput can be 
raised. 

[001 4]A washing processing unit concerning this invention made in order to attain the purpose, Holding 
mechanism which is a washing processing unit for performing washing processing to a cleaning body, holds 
said cleaning body and is rotated in the abbreviated level surface, A cleaning means which washes a 
cleaning surface of said cleaning body held by said holding mechanism, The first and the second arm from 
which said cleaning means was provided in each tip part at, and it has been arranged focusing on a 
cleaning body held at said holding mechanism at a position of abbreviated point symmetry and which said 
cleaning means comprised movable in between the central part of a cleaning body, and peripheral parts, 
The third arm it has been arranged at a position which rotated said first arm or the second arm 
abbreviated 90 degrees focusing on a cleaning body, and said cleaning means was provided in the tip part, 
and was constituted movable in between the central part of a cleaning body, and peripheral parts, For a 
start [ said ], it has a driving means to which the second and third arm of each other is moved 
independently, and a controller which carries out drive controlling of said driving means, and a cleaning 
means of the second and third arm is characterized by constituting a straight-line top which connects the 
central part and a peripheral part of a cleaning body movable for a start [ said ]. 

[0015]Thus, in order that the second and third arm may be arranged to a position of the outside of a 
cleaning body held at holding mechanism and these arms may move linearly between the central part of a 
cleaning body, and peripheral parts to it for a start, Without an arm colliding mutually, even if it moves each 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_w^ 2009/09/01 



JP.2003-347264.A [DETAILED DESCRIPTION] 



3/9 ^— v 



of the second and third arm independently for a start, washing time can be shortened and a throughput 
can be raised. 

[001 6]It is desirable to form the second and third arm in different height from a cleaning surface of a 
cleaning body for a start [ said ] here. Thus, by changing height of each arm, a collision of an arm can be 
avoided and an arm can be moved to the center of a cleaning body. 

[0017]It is desirable to provide the fourth arm that equips a point symmetry position of the third arm with 
a cleaning means focusing on a cleaning body held at said holding mechanism, and to constitute a cleaning 
means of said fourth arm movable in a straight-line top which connects the central part and a peripheral 
part of a cleaning body. Thus, when the fourth arm provided with a cleaning means is provided, washing 
time can be shortened more and a throughput can be raised more. 

[0018]It can be desirable for height of said fourth arm to differ from height of the second and third arm for 
a start, a collision of an arm can be avoided by changing height of each arm in this way, and an arm can be 
moved to the center of a cleaning body. It is desirable for said cleaning means to be a means by which a 
brush which ****s to a cleaning body, an injection nozzle to which high-speed jet wash water is injected to 
a cleaning body, and a nozzle which injects wash water which impressed an ultrasonic wave to a cleaning 
body were chosen either. 

[001 9]A washing disposal method concerning this invention made in order to attain the purpose, The first 
and the second arm which it is a washing disposal method for performing washing processing to a cleaning 
body, and a cleaning means was provided in each tip part, and have been arranged focusing on a cleaning 
body at a position of abbreviated point symmetry, It is arranged at a position which rotated said first arm 
or the second arm abbreviated 90 degrees focusing on a cleaning body, said cleaning means is provided 
with the third arm provided in the tip part — said first and the second and third arm — the central part 
from a peripheral part of a cleaning body — or it is characterized by carrying out washing processing of 
the cleaning body, moving toward a peripheral part in a straight-line top from the central part. In order that 
the second and third arm may carry out washing processing of the cleaning body from a peripheral part of 
a cleaning body for a start which has been arranged in this way, moving a straight-line top to the central 
part toward a peripheral part again from the central part, Without an arm colliding mutually, even if it 
moves each of the second and third arm independently for a start, washing time can be shortened and a 
throughput can be raised. 

[0020] Focusing on a cleaning body held at said holding mechanism here in a point symmetry position of the 
third arm. having the fourth arm that has a cleaning means — said fourth arm — the central part from a 
peripheral part of a cleaning body — or it is desirable to carry out washing processing of the cleaning body, 
moving toward a peripheral part in a straight-line top from the central part. Thus, when the fourth arm 
provided with a cleaning means is used, washing time can be shortened more and a throughput can be 
raised more. 
[0021] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described based on a drawing. 
First, it explains about a washing processing unit using drawing 1 - drawing 3. Drawing 1 - drawing 3 are 
the top view and front view showing the whole washing processing unit with which this invention was 
applied, and a rear elevation. In drawing 1 - dr awin g 3, the washing processing unit shown with the 
numerals 1 connects the cassette station 2 and the washing processing station 3, and is constituted. 
[0022]Said cassette station 2 has the cassette mounting stand 4 for laying wafer cassette CR. In said 
wafer cassette CR, accommodation of the cleaning body (wafer W) of two or more sheets (for example, 25 
sheets) is enabled. And the cleaning body (wafer W) in wafer cassette CR is carried in in a device via the 
cassette station 2, or it is taken out out of a device. 

[0023]The projection 4a for positioning two or more wafer cassette CR is formed in said cassette mounting 
stand 4. Thereby, a maximum of four wafer cassette CR turns each wafer entrance to the washing 
processing station side, and is laid in the direction (drawing 1 sliding direction) single tier of Y, for example. 
The wafer transportation body 5 is arranged movable in the cassette arrangement direction (the direction 
of Y), and the wafer arrangement direction (Z direction) at the washing processing station side of said 
cassette mounting stand 4, And it is constituted so that each wafer cassette CR may be accessed 
selectively. This wafer transportation body 5 is pivotable in the direction of theta, and it is constituted so 
that the wafer transportation body 6 by the side of the washing processing station mentioned later may 
also be accessed. 
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[0024]Said wafer transportation body 6 is allocated in the direction of theta ptvotable movable in the 
direction of X in accordance with the wafer carrying path 6a. And it is constituted so that the wafer W may 
be received from the wafer transportation body 5, the wafer W may be received from the washing handling 
unit 7 to the washing handling unit 7 again and the wafer transportation body 5 may be accessed. The 
numerals 8 in drawing 1 are inspection units, for example, the surface of the wafer W turning around laser 
beams is irradiated with them after washing, and the inspection which investigates a surface state from the 
method of the reflection, and measures distribution of the foreign matter of the surface of the wafer W and 
a size is conducted. 

[0025]Said washing handling unit 7 is arranged at a total of five both sides of said wafer carrying path 6a. 
And to the wafer W, supplying various kinds of washing, for example, pure water, it is constituted so that 
washing by ****ing with a brush may be performed. 

[0026]Next, it explains about this washing handling unit using drawing 4 - drawing 6. Drawing 4 is a top 
view showing the outline composition of the washing handling unit in the washing processing unit 
concerning a first embodiment of this invention. Dra wing 5 and drawing 6 are the sectional views seen from 
the direction of Y, and the direction of X in drawing 4, respectively. As shown in drawing 4 - drawing 6, 
each members forming, such as the spin chuck 71 in the washing handling unit 7 (it illustrates to drawing 1 ) 
and the brushes 76a and 76b, is allocated in the sink 68. 

[0027]Said sink 68 is divided and formed in the washing processing chamber 82a and the drive mechanism 
allocation room 82b of the septum 98, as shown in drawing 6. The penetration window 98a which carries 
out an opening is formed in said both ** 82a and 82b at said septum 98. As shown in drawin g 4, the 
conveying path 6a (it illustrates to drawing 1 ) of said wafer transportation body 6 is approached, and the 
opening-and-closing window 69 is allocated by said sink 68. Thereby, the drawing to the outside of the sink 
68 of insertion into the sink 68 of the wafer transportation body 6 (arm) becomes possible again via the 
opening-and-closing window 69 at the time of washing processing. 

[0028]Said spin chuck 71 has the pivot 71b holding the chuck plate 71a which makes the wafer W the 
abbreviated level and holds it as shown in drawing 5, and this chuck plate 71a. It has the attachment-and- 
detachment mechanism 71 d for detaching and attaching the wafer W on the rotary drive 71c made to 
rotate said pivot 71b and said chuck plate 71a. 

[0029]The holding pin 71 e of plurality (drawing 4 six pieces) is projected and allocated in the plate surface 
by said chuck plate 71a. The breakthrough (not shown) which carries out an opening is provided in the 
plate surface and rear surface at said chuck plate 71a. Nitrogen gas etc. were supplied to the breakthrough 
of the chuck plate 71a by the means which is not illustrated, and the mist which invades between the 
upper surface of the chuck plate 71a and the rear face of the wafer W is prevented. 
[0030]Said rotary drive 71c is connected to the controller 100 (it illustrates to drawing 4). Thereby, the 
revolving speed of said pivot 71 b (the wafer W on the chuck plate 71a) can be changed according to the 
washing position of a cleaning means (after— mentioned), and the whole surface of the wafer W can be 
washed uniformly. 

[0031]Said attachment-and-detachment mechanism 71 d has regular intervals in a circumferencial 
direction, and is allocated in the edge part of said chuck plate 71a three pieces. The state where the wafer 
W by the attachment-and-detachment mechanism 71 d was held on the left-hand side of drawing 5 here is 
shown, and the state where the wafer W by the attachment-and-detachment mechanism 71 d is not held is 
shown in the right-hand side of the figure. Under said attachment-and-detachment mechanism 71 d, the 
rising and falling mechanism 72 which makes said attachment-and-detachment mechanism 71 d drive is 
allocated. 

[0032]Said rising and falling mechanism 72 has the contact jig 72b corresponding to the arranging position 
of the connecting plate 72a which goes up and down along with said pivot 71b, and said attachment-and- 
detachment mechanism 71 d. And it is electrically connected to said controller 100, and motion control of 
this rising and falling mechanism 72 is carried out to it. If the connecting plate 72a is raised by operation of 
this rising and falling mechanism 72, the contact jig 72b will force on the rear face of the chuck plate 71a 
the inner periphery end which is the attachment-and-detachment mechanism 71 d, the peripheral edge of 
the attachment-and-detachment mechanism 71 d will tilt to an outside lower part, and the holding state of 
the wafer W will be canceled. If the connecting plate 72a is dropped, the contact jig 72b will estrange from 
the attachment-and-detachment mechanism 71 d, the peripheral edge of the attachment-and-detachment 
mechanism 71 d will tilt to an inner side upper part, and the wafer W will be held at the attachment-and- 
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detachment mechanism 71 d. 

[0033]Around said spin chuck 71, the cup 73 located in said washing processing chamber 82a is allocated, 
enabling free rise and fall. This cup 73 is for leading the penetrant remover which disperses from the 
periphery of the wafer W to the circumference of a wafer to the inner periphery lower part of the cup 73, 
and is constituted by the rising and falling mechanism 74, enabling free rise and fall. If shown concretely, 
this cup 73 will be arranged by the rising and falling mechanism 74 at the lower-berth position shown in 
drawing 5 as a solid line at the time of carrying in and taking out of the wafer W, and will be arranged at the 
upper row position shown in drawing 5 with a two-dot chain line at the time of washing processing. 
[0034]In order to prevent scattering out of the cup of a penetrant remover at the time of washing, the 
taper parts 73a and 73b of two upper and lower sides which incline from the cup inner periphery upper part 
to the cup peripheral part down side are formed in said cup 73. The drain 75 is formed in the pars basilaris 
ossis occipitalis of said cup 73. Thereby, the exhaust air in the cup 73 and discharge of a penetrant 
remover (waste fluid) are performed. As shown in drawing 4, the rinse nozzles 86a and 86b are allocated by 
the outside of said cup 73. And it is constituted so that a penetrant remover or a rinse may be supplied to 
the prescribed position of the wafer W on the spin chuck 71 (cleaning surface) and liquid membrane may be 
formed on the wafer W. 

[0035]On the other hand, said brushes 76a and 76b are held at the tip part of the arms 77a and 77b, and 
they are constituted so that it may move by the horizontal migration (it moves in the direction of X 
linearly) of the arms 77a and 77b and the central part of the wafer W may be crossed. Said brushes 76a 
and 76b are arranged on the brush bus 67, as a home position is shown in drawing 4 . Thereby, the 
penetrant remover which drips to the brush bus 67 from the brushes 76a and 76b, and falls is caught. 
[0036]Said brushes 76a and 76b are constituted so that it may rotate with the rotary drive 35 around the 
axes of rotation 78a and 78b parallel to a Z direction. Said rotary drive 35 has the motor 35a and the belt 
35b, as shown in drawing 6 . And it is electrically connected to said controller 100 (it illustrates to drawing 
4), and the rotary drive 35 is constituted so that the motion control may be made. 

[0037]Via the connectors 90a and 90b which consist of electromagnets, said arms 77a and 77b of each 
other are connected so that connection is possible. It is electrically connected to said controller 100, and 
this connector is constituted so that connecting operation may be controlled. The state where the arms 
77a and 77b of each other were connected is shown in drawing 4. In such a state, the arm 77a on the 
wafer W and the arm 77b are united, and move. After it can move according to each, respectively, for 
example, the arm 77a moves, it may be made for the arm 77b to move in the state where connection of 
the arms 77a and 77b was canceled, on the other hand. 

[0038]As shown in drawin g 4 and drawin g 6, said arm 77a is constituted so that it can move in the 
direction of X linearly along with the guide 81a with the arm drive 79a. Similarly, said arm 77b is constituted 
so that it can move in the direction of X linearly along with the guide 81b with the arm drive 79b. 
[0039]Said arm drives 79a and 79b are allocated in said drive mechanism allocation room 82b, and are 
electrically connected to said controller 100. Thereby, the movement speed of the brushes 76a and 76b 
can be changed according to a washing position, and the whole surface of the wafer W can be washed 
uniformly. Said arm drives 79a and 79b have the rising and falling mechanism which moves said arms 77a 
and 77b to a Z direction, and they are constituted so that the height of the brushes 76a and 76b can be 
adjusted. 

[0040]The cleaning liquid supplying nozzle (not shown) which supplies a predetermined penetrant remover 
to said brushes 76a and 76b is allocated by the tip part of said arms 77a and 77b. And it is constituted so 
that the penetrant remover of the specified quantity may be supplied to the brushes 76a and 76b at the 
time of washing. 

[0041 ]The penetrant remover regurgitation nozzle 83 for performing washing processing by the wash water 
which impressed the washing processing or the ultrasonic wave by high-speed jet wash water is allocated 
in the side of said arm 77a. This penetrant remover regurgitation nozzle 83 is held at the tip part of the 
arm 84. Said penetrant remover regurgitation nozzle 83 is constituted so that Z direction height and a 
discharging angle may be adjusted with a height position / direction regulatory mechanism 85. 
[0042]It is electrically connected to said arm drive 79c, and said arm 84 is constituted so that it may move 
horizontally (the direction of X) along with the guide 81a. Said arm drive 79c is allocated in said drive 
mechanism allocation room 82b like said arm drives 79a and 79b, and it is electrically connected to said 
controller 100. also changing the movement speed of said penetrant remover regurgitation nozzle 83 
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according to a washing position, since the arm drive 79c is controlled by this controller 100 — although — 
it can do — the washing time of the inner periphery of a processed object, and a peripheral part — 
abbreviated — similarly it can do and the whole surface of the wafer W can be washed uniformly. 
[0043]As are shown in drawing 6 t and a part of brush periphery is enclosed, the brush covers 31a and 31b 
are allocated in the base end side of said arms 77a and 77b, respectively. In the state where the brush 76a 
was made to **** to the wafer W, the lower end part of this brush cover 31a is arranged at the position 
lower than the imaginary line L which connects the central part of the wafer W, and the upper bed (upper 
bed of the taper part 73b) of the cup 73. Similarly, in the state where the brush 76b was made to **** to 
the wafer W, the lower end part of said brush cover 31b is arranged at the position lower than the 
imaginary line which connects the central part of the wafer W, and the upper bed of the cup 73. Scattering 
generating of the penetrant remover from the upper bed of the cup 73 to the outside of a cup is prevented 
by this. 

[0044]Next, it explains about the washing disposal method concerning a first embodiment of this invention 
using drawing 4 - drawing 6 . Since each process of "carrying in of a wafer", and "washing", "desiccation" 
and "taking out of a wafer" is carried out one by one, this washing disposal method explains these each 
process one by one. Before carrying in of the wafer W, the cup 73 shall be arranged in the lower-berth 
position shown in drawing 5 as a solid line, and the brushes 76a and 76b shall be arranged on the brush bus 
67. The opening-and-closing window 69 (it illustrates to drawing 4) shall be blockaded. 
[0045]"Carrying in which is a wafer" First, the opening-and-closing window 69 is opened wide, and the 
wafer transportation body 6 (arm) by which the wafer W was held beforehand is inserted into the washing 
processing chamber 82a. In this case, if the wafer transportation body 6 is inserted into the washing 
processing chamber 82a, the wafer W will be arranged above the spin chuck 71. Next, after moving and 
laying the wafer W on the spin chuck 71 from the wafer transportation body 6, the wafer transportation 
body 6 is moved out of the washing processing chamber 82a. After an appropriate time, the opening-and- 
closing window 69 is blockaded and the wafer W is equipped with the wafer W on the chuck plate 71a with 
the attachment-and-detachment mechanism 71 d. 

[0046]"Washing", next "washing" are explained using drawing 7 (a) t (b), and drawing 4. Drawing 7 (a) and 
(b) is a top view shown in order to explain the moving track of the brush at the time of washing processing. 
With the connectors 90a and 90b, this washing process connects the arm 77a and the arm 77b, and is 
moved, and the feature is that it washes the wafer W. That is, it can wash, connecting each brushes 76a 
and 76b (arms 77a and 77b) of each other, and making it move, as shown in drawing 7 (a). A time lag may 
be provided in movement of the arm 77a and the arm 77b, and it may be made to move by supposing un- 
operating the connectors 90a and 90b, so that the arm of another side may follow one arm as shown in 
drawing 7 (b). 

[0047]If this washing process is explained concretely, the connectors 90a and 90b are operated by the 
controller 100, the arms 77a and 77b will be unified and the unified arms 77a and 77b will be moved even 
to the prescribed position (wafer center) in the cup 73. next, the taper part 73a — the height position of 
the wafer W — abbreviated — the cup 73 is raised to the position (upper row position shown in drawing 5 
with a two-dot chain line) used as the same height. After an appropriate time, the spin chuck 71 is rotated, 
a penetrant remover is supplied to the wafer W from the rinse nozzles 86a and 86b, and liquid membrane is 
formed. And, supplying a penetrant remover to the wafer W from the rinse nozzles 86a and 86b. Supplying 
a predetermined penetrant remover to the brushes 76a and 76b from the cleaning liquid supplying nozzle 
provided in the brushes 76a and 76b, and rotating the brushes 76a and 76b, it is made to **** to the 
central part of the wafer W, and is made to move in the direction of X with a predetermined speed pattern 
to an edge part. 

[0048]And after the end of washing using the brushes 76a and 76b, washing which used the penetrant 
remover regurgitation nozzle 83 is performed, and a cleaning effect is heightened further. In this case, after 
arranging the brushes 76a and 76b on the brush bus 67, The arm 84 is moved into the cup 73, and the arm 
84 is moved in the direction of X from the central part of the wafer W to an edge part, making high-speed 
jet wash water (or wash water which impressed the ultrasonic wave) breathe out from the penetrant 
remover regurgitation nozzle 83 toward the upper surface (surface) of the rotating wafer W. 
[0049]Washing using the penetrant remover regurgitation nozzle 83 can also be performed simultaneously 
with washing using the brushes 76a and 76b mentioned above. In this case, the brushes 76a and 76b are 
moved, for example in the range of the direction right half of X of the wafer W in drawing 4, and the 
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penetrant remover regurgitation nozzle 83 is moved in the range of the left half of the wafer W. Thus, even 
if the brushes 76a and 76b wash the wafer W simultaneously, the collision of Ham cannot be avoided, the 
washing processing time per wafer can be shortened, and a throughput can be raised. 

[0050]When the arms 77a and 77b are connected, it can be made to be able to move with one arm drive of 
the arm drives 79a and 79b, and movement controls can be performed easily. 

[0051]On the other hand, when connection of the arms 77a and 77b is canceled, the brushes 76a and 76b 
are made to **** to the central part of the wafer W, and the brush 76b is first moved toward a wafer edge 
part from a wafer center. Next, the brush 76a is moved toward a wafer edge part from a wafer center after 
progress of predetermined time. In this case, movement of the arm 77a is delayed to movement of the arm 
77b, and is performed. Therefore, even if the brushes 77a and 77b wash the wafer W simultaneously, the 
collision of brushes can be avoided, the washing processing time per wafer can be shortened, and a 
throughput can be raised. 

[0052]"Desiccation" The brush 76a and the arm 77a are first evacuated out of the cup 73. Next, spin 
drying which shakes off the penetrant remover adhering to the wafer W is performed by rotating the wafer 
W with the predetermined number of high velocity revolutions. It is preferred to supply the surface of the 
wafer W while rotating a predetermined rinse from the rinse nozzles 86a and 86b before spin drying, to 
perform rinsing treatment of the wafer W, and to remove the residue of a penetrant remover. 
[0053]"Taking out which is a wafer" First, the cup 73 is dropped and the holding state of the wafer W by 
the attachment-and-detachment mechanism 71 d of the spin chuck 71 is canceled. Next, after opening the 
opening-and-closing window 69 wide, the wafer transportation body 6 (arm) is inserted into the washing 
processing chamber 82a. In this case, if the wafer transportation body 6 is inserted into the washing 
processing chamber 82a, the wafer W will be arranged above the spin chuck 71. After an appropriate time, 
the wafer W is moved from the spin chuck 71 to the wafer transportation body 6 (arm). 
[0054]In washing processing of the wafer W, in order to perform uniform washing covering the whole wafer 
surface, it is preferred to change the movement speed of the brushes 76a and 76b, for example, and to 
make equivalent washing time per [ to the wafer W ] unit area in a wafer diameter direction. In this case, 
the control which changes continuously so that movement speed of the brushes 76a and 76b may be made 
small (late) in a wafer edge part greatly (quickly) in a wafer center is made. 

[0055]In this washing processing, although the case where the brushes 76a and 76b were used was 
explained, this invention may not be limited to this but may be an injection nozzle which injects, cleaning 
means, for example, high-speed jet wash water, other than a brush, and a nozzle which injects the wash 
water which impressed the ultrasonic wave. If it was in a first embodiment of the above, the case where 
the arms 77a and 77b were moved to a peripheral part from the central part of a wafer was explained, but 
it may be made to move to this and reverse towards the central part from the peripheral part of the wafer 
W. Since the power in which an acceleration period until it reaches predetermined movement speed is big 
is needed when connecting the arms 77a and 77b and moving, Both arm drives 79a and 77b are made to 
drive, and when reaching predetermined movement speed, in order to make it move at uniform velocity 
after that, it may control to make it drive only by one one side of the arm drives 79a and 79b (since it is 
movable by small power). Or movement is started, and predetermined time may make both arm drives 79a 
and 79b drive, and may be driven only with either of the arm drives 79a and 79b after predetermined time 
progress. It can be recognized by the controller 100 whether it reached at this predetermined movement 
speed or time. If it is the composition which can, of course, connect not only an electromagnet but two 
arms as a means to connect two arms, it cannot be overemphasized that other composition, for example, a 
pawl, may be moved, and it may be made to connect, or may be made to connect by vacuum absorption. 
[0056] Next, it explains using drawing 8 per second embodiment of this invention. Drawing 8 is a top view 
showing the outline composition of the washing handling unit in the washing processing unit concerning a 
second embodiment of this invention, in the figure, the same numerals are attached about the same 
member as drawing 4 - drawing 6, and detailed explanation is omitted. As shown in drawing 8, each 
members forming, such as the spin chuck 71 in the washing handling unit 7 (it illustrates to drawin g 1) and 
the brushes 76a and 76b, is allocated in the sink 68. 

[0057]Said brushes 76a and 76b are held at the tip part of the arms 77a and 77b, and they are constituted 
so that it may rotate with the rotary drive 35 (it illustrates to d rawin g 6) around the axes of rotation 78a 
and 78b parallel to a Z direction. 

[0058] Said arms 77a and 77b are arranged centering on the wafer W at the position of abbreviated point 
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symmetry, and said brushes 76a and 76b are constituted by the arm drives 79a and 79b movable in 
between the central part of the wafer W, and peripheral parts. And the arms 77a and 77b are constituted 
so that it can move horizontally (the direction of X) linearly along with the guides 81a and 81b. 
[0059]Said arm drives 79a and 79b are allocated in said drive mechanism allocation room 82b (it illustrates 
to drawing 6). It is electrically connected to said controller 100 (it illustrates to drawing 4), and the arm 
drives 79a and 79b are constituted so that motion control may be carried out. By this, the movement 
speed of the brushes 76a and 76b can be changed according to a washing position, and the whole surface 
of the wafer W can be washed uniformly. Said arm drives 79a and 79b have the rising and falling 
mechanism which moves said arms 77a and 77b to a Z direction, and they are constituted so that the 
height of the brushes 76a and 76b can be adjusted. 

[0060]The cleaning liquid supplying nozzle (not shown) which supplies a predetermined penetrant remover 
to said brushes 76a and 76b is allocated by the tip part of said arms 77a and 77b. And it is constituted so 
that the penetrant remover of the specified quantity may be supplied to the brushes 76a and 76b at the 
time of washing. As a part of brush periphery is enclosed, the brush covers 31a and 31b are allocated in 
the base end side of said arms 77a and 77b, respectively. 

[0061 ]The penetrant remover regurgitation nozzle 83 for performing washing processing by the wash water 
which impressed the washing processing or the ultrasonic wave by high-speed jet wash water is allocated 
in the side of said arms 77a and 77b. This penetrant remover regurgitation nozzle 83 is held at the tip part 
of the arm 84. The penetrant remover regurgitation nozzle 83 is constituted so that [ Z direction height 
and the discharging angle of a rinse ] it may be adjusted with a height position / direction regulatory 
mechanism 85. 

[0062]Said arm 84 is arranged at the position which rotated the arm 77a abbreviated 90 degrees 
counterclockwise centering on the wafer W, And it is constituted so that it may move to the direction of 
horizontal migration of the arms 77a and 77b, and a right-angled horizontal direction (the direction of Y) 
linearly along with the guide 81c with the arm drive 79c. 

[0063]Said arm drive 79c is allocated in said drive mechanism allocation room 82b like said arm drives 79a 
and 79b. Motion control of the arm drive 79c is electrically connected and carried out to said controller 
100. Thereby, the movement speed of said penetrant remover regurgitation nozzle 83 can also be changed 
according to a washing position, and the whole wafer W can be washed uniformly. 

[0064]In this embodiment, although the case where the three arms 77a, 77b, and 84 moved in the wafer W 
top was shown, this invention is not limited to this but may arrange the fourth arm in the position which 
rotated the arm 77a abbreviated 90 degrees clockwise centering on the wafer W. 
[0065]Next, it explains about the washing disposal method concerning a second embodiment of this 
invention using drawing 8. Although each process of "carrying in of a wafer", and "washing", "desiccation" 
and "taking out of a wafer" is carried out one by one, this washing disposal method, Among these, since it 
is the same in each process of the washing disposal method shown in a first embodiment about each 
process of "wafer carrying in" and "desiccation", and "taking out of a wafer", and abbreviation, the 
explanation about these each process is omitted and explains only the process of "washing." 
[0066]This washing process moves the arms 77a and 77b of each other to an opposite horizontal direction 
(the direction of X), and moves the arm 84 to the move direction of the arms 77a and 77b, and a right- 
angled horizontal direction (the direction of Y), and the feature is that it washes the wafer W. For this 
reason, while moving the brushes 76a and 76b of each other to an opposite horizontal direction, these 
move direction and the right-angled washing processing to which the penetrant remover regurgitation 
nozzle 83 is moved horizontally are explained. First, the brushes 76a and 76b and the penetrant remover 
regurgitation nozzle 83 are moved to the prescribed position (central part of the wafer W) in the cup 73. 
next, the taper part 73a — the height position of the wafer W — abbreviated — the cup 73 is raised to 
the position used as the same height. 

[0067] After an appropriate time, the spin chuck 71 is rotated, a penetrant remover is supplied to the wafer 
Wfrom a rinse nozzle (not shown), and liquid membrane is formed. And a predetermined penetrant remover 
is supplied to the brushes 76a and 76b from a cleaning liquid supplying nozzle, supplying a penetrant 
remover to the wafer W from a rinse nozzle. Rotating the brushes 76a and 76b, it is made to **** to the 
central part of the wafer W, and is made to move in the direction (in drawing 8, the brush 76a is the left 
and the brush 76b is the right) of X with a predetermined speed pattern to an edge part. 
[0068]The arm 84 is moved in the direction (in drawing 8, it is down) of Y to the edge part of the wafer W, 
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making high-speed jet wash water (or wash water which impressed the ultrasonic wave) breathe out from 
the penetrant remover regurgitation nozzle 83 simultaneously toward the central part of the rotating wafer 
W. And in order that each arm may avoid a collision, it is turned up near the central part of the wafer W, 
and moves in the direction of the peripheral part of the wafer W. 

[0069]If the arms 77a and 77b and the arm 84 are arranged in a position which is mutually different in a 
height direction, even if it moves independently the arms 77a and 77b and the arm 84 regardless of the 
washing position of the brushes 76a and 76b and the penetrant remover regurgitation nozzle 83, It 
becomes unnecessary to be able to avoid the collision of the arms in the central part of the wafer W, and 
to turn up the move direction near the central part of the wafer W. 

[0070]Even if it was in this embodiment, the case where the brushes 76a and 76b were used was 
explained, but this invention may not be limited to this but may be an injection nozzle which injects, 
cleaning means, for example, high-speed jet wash water, other than a brush, and a nozzle which injects the 
wash water which impressed the ultrasonic wave. For a start [ above-mentioned ], in a second 
embodiment, although the case where it was the wafer W as a cleaning body was explained, even if this 
invention is not limited to this but are other substrates, such as an LCD substrate, it is easy to be natural 
[ this invention ]. 
[0071] 

[Effect of the Invention]According to the washing processing unit and washing disposal method as for 
which a clear passage starts this invention in the above explanation, even if two or more cleaning means 
wash a cleaning body simultaneously, the collision of cleaning means can be avoided, washing time can be 
shortened, and a throughput can be raised. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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7H) \,Ztetf&X\Z>^w?l 6 a, 

7 6 hm<n^mmm\ii^>^ 6 sprier sti-o^ 

[00 27] mjIE^v^6 8(i. B6*:stJ:3t:, 
!98l:«j;oT ffiJMOJIS 8 2 a fc RHrflHiEKS 8 2 
bfc£tt«9»i83*vt^&, mGHHK9 8£l4* DOE 



Ml82a ( 8 2brtfcBBP^*JtaiS9 8a3&*RWi5> 
*VO*S. tylB^>^6 8(c{i:, H4 «c5r$-J: 3 

£ . lufE^ x; \jj&3£* 6 coaSBHSB 6 a ( Hi teH^ ) 

%«XH4(ZRIBSS6 9t^L-C^XAJBa*6 ( T— 
A) co>xy^6 8|*I^\^tfA^\ *^^>-^68^c0 
9l*ft***»IKfc4ft. 

[0 0 28] it5faxb°yf a-/?7 m % @5(:^tJ; 
a tOxAWSrBS7jc¥^LT«Sp*tS^-v v ^7V- h 
7 1 a^it^^f-v >y?7°U--h7 1 aS:«J§*tSffi 
W7 1 bS:*L/0*ft. ifc. tfflBffi«l7 1 b$rtHlK^ 
•it^H3telg»)<S«7 1 ci3J:^fu!a^^^^7 0 ^-h7 
1 a±<0^XMW£#K^Sfcft<0#KflHt7 1 d£1f 

[0029] ifulEf A* y^Tl/- h 7 1 afclii, ffiR 
(ll4T147vlS) <7)3d$t'>-7 1 ej&*rix— hfSBfcgg 

l alcli ri/-hSW:ipf|,ia (H^it 
-T) ^R(tfeixTV^ 0 5ri3. ^vVzrv— Yl 1 a 

Ztl, ft7^7V-N7 1 aCOiSt^xyNWcoKH 

[0030] HuiainiffiiMSts«7 i cti. 3y]>o-7 

100 (d4tcH^) fc:*SK$*LTl^o <Iix(cJ:0. 
ltjfEffiW7 lb (ft 7^7V- h 7 1 a±^xy\ 
W) nmBMBekffitt& (fiBS) oa^fiB^JCtT 

[003 1 ] MfE^^ffi7 1 d (4. fulEf -v ^y ^ 7V 
-h7 1 a<o««»(cHJa*m(c«WHtfeoT=fflE 
RS#iTV^&. H50SHK{43»K»HI7 1 d 

tc J: a^x^wgrftfip LfcWB^SfL. RH^IfflCc 
t4*K««7 1 dt:J; |,^xaw JlffiU^^I^ 
*S#lT^4. «rie#181««7 1 d<0T*frit4. frfEV 
K«»7 1 d»||8«i|N^72«1!BSfiT^ 

So 

[0032] friE#^t8fi57 2i4. mTlSflx 54 7 1 bfc» 
^T#R-t^ilS«7 2 ai3 £VmmWmffi7 l d^0 
EH{aat#JC^*SJeifift7 2b«:*LTV>4 0 L 
Tdc7)#R«flt7 2«4iriB3>'ha-9 1 OOCtSW 

k:«srs*l. sftffsij«sii&o zcommm7 2comft 

(,z£*)mmWL7 2a^i#^^ S«S6ft7 2b3&« 
*JJtt««7 1 d£7)M»ft7^7V-b7 1 ac7)S 

«iLT^xyNW<o^«jiwiJiip»s*i& 0 ifc. mm 

72a*TBS«k, SiM7 2b^'fMi7 1 
ds&^KfflLs «H««ffl7 l d^«SB*<i*iHJJ5rtc« 
!®LT T >xyNW^M^7 1 d(cfl«»Sii& # 
[00 33] MMA\z*y-1--ry?7 KKfflmiZ 

i4. HjlBaf*SaaS8 2 arttCfiM-T^)^ 'y 7°7 3j&*# 



K6) 003-347264 ( P 2 0 0 3 - 3 4 7 2 6 4 A ) 



^ffl*^^xyNaH^^t-&at»«Sr*yr7 3co 
Wmi<^()OTJ)l #^«7 4^J; 

^^°7 3li #I^H«74tcJ;oT T >xy\w^A • 
[00 34] £ fc, mrie^ v 77 3 £14. SfcfrBf 

7 3 (VJg&ttZte HH>75 *«RJt fe*VC V ^ . 

«t o v * vy*7 sftcDffl^&xt/imm (mm <o»m 

&frfrti&. mittvy*7 3^ldt H4tc^fi 

'JyxyX;P8 6a, 8 6 b**ER$:fvO*4. 

i^® ) ^Bfjeffl«fc:a»»4 fc»4 'J >-;*iff £fl»& LT ^ 

[0035]-^ Iffi^Wea, 7 6b(l 7- 
^7 7 a, 7 7b<^fe^cfig#S*^ T-A7 7a, 
7 7b ( X*W£iSilOT£S») tC«t o 

» L ^ xy \ +4* * ^ 4 J: 3 8 <1T v ^ « . 
9!riS7^>'76a, 7 6b(i ^-A^yygy 

TV*£. IfLCi^ 7 7yA'x6 7i:77y7 6a, 
7 6 b*»feSii»%S8l£»a^M*SfL-&. 
[00 3 6] SfE^y7 6a, 7 6 b(4 N 

rplCTfir^rimBtt 7 8a, 78b ^HJ 0 krUJ&SraSlflS 

HulEHHc|giftlj8«3 5«. H6^5Kf ct 3£, ^E-^3 
5a*JiV^h3 5b**LTV^4. *LT. m«ggg 
SftfS»3 5iilulB3>ho-^ 1 o 0 (H4(C[15k) 

[0037] huIBT-A 77a, 77bll TOFB*»fe 
«rS<iTV^* 0 ^coajSSiiH?IE3Vhn-7l 0 0k: 

«««fc«asfL. agwB^*«wj«s<x& i 3 Gauss 

*ITI^& 0 04 £14. 7-A77a, 7 7 b fcE^fcil 

J4 S WAW±W-A7 7a, 7-A7 7btf-flc 
k^t»»tS. — 7-A77a, 77b<7)3S*£ 
§ri«li$ Lfc*BBfc;fevva4. **i«i*»Jk:»IW-&i 

7 b tmmtt xdiztxi>^\ 

[0 0 38] HulSr-A7 7a{4. H4*J J:tXH6 
td:^:, T~A»!jj$f87 9a£J:-*T. ^F8 1 

■o*s. mmiz^ Mar-^7 7b(4. r-Aigs6«« 

79b£ c fc- 3 t\ #-f K8 1 bt^»oTX*|l!lfc:ittHW 



[0039] BalfiT-Al|?B!j|1^7 9a, 79b 

14. mBEIHIimn!K£8 2bn^SKSfL. tulBny 
ho-^i 0 0teWR«Wcaai|S*iT^ft. ^lifcj: 
0. 77y76a, 76b ^#i6i$SS:gfe^{4SiCJ6 t 

tuier-AiEijjs^7 9 

a, 7 9b(l tyiar-A77a, 7 7b^Z^2f 

6 b ^KS MBB i 3 icKift d fiT ^ h • 
[0040] MST-A 7 7 a , 7 7 bC03t«S«PW4. 
Suier^ ^ 7 6 a , 7 6b fcWLTE^^^SSrflttft 

* LT . ft}>«:/7 y76a, 7 6b teWJgiOSfcfr 

[004 1 ] 4fc % 7 aCOJKfi-tltt. 

3*wr«*it^*. ^^Wttayx;P83^ r 

tt£ijyX;l,8 3i4. iS^fiR/*-^PK(l«8 5^ e to 

[0042] MeT-A8 4f4, *ET-ASa6IW||7 
9 cfclB«»fc:«aj|S^ K8 1 atcjeoT^kT* 
ft (X*|fij) fc81W'«J:3(cfl|«S#LT^6. tufST 

-Aigfjtsut 7 9c(i uiar- Asaft»Bi 7 9 a , 7 
9 b h mmzmmmmmmms 2 b rttBRSfi* 

kftfc. raE3Vhn-9 1 0 O^m^fi^g^StlT 
:03^Nn- 7 l OOC-^oTT-AlgiStifi} 

7 9c*w«isiiftfc^ HfnesEJtfgptaiyx7U8 3co 

[0043] HUlBr-A77a, 77b^S3QSS 

HW4> H6tc^i: olzyyistm?)— S5^1I3i; 3 
tcLT7^x^\-3 1 a, 3 1 b3V*fL-e*iie»S*i 
T^*. :^77^A-3 1aOT»l 7^i>7 

WSh^7 7/7 3^iffi {f-A^7 3 bcoiffi) t 
WEy9^^\-3 1 bcOTSIKKi. 7 7y7 6b 

[0044] mz. *»m-swwiwm 
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AM^&^T. J] vy°7 3{iH5^HT^TS{5S 
(cEB^ix. 77y7 6a, 7 6b(i77yA'x6 7l 

^Ea^iiTv^^(7)t^^ 0 4*^ mmm6 9 (H4 

[004 5] rr> xyN0 ^ Aj nn$S6 9 SrRHK 

A) Srgfe?*jaifiS8 2al*ltcSA*r& 0 ^x 
Allft6 ^a»118 2 a^Ctf Atl> , ^x/n 
W^b°>-^^^7 lcr>±.1flzmWZti&» mz. V 
xy \}fxiM#; 6 -X h° yf - l±(c^xy\WSr^ 
L»£T«ffltUteSL ^xy\JIBS«c6 *aiS«!Bia8 2 
a*McS»3tf&. IHBJ«6 9*BMU * 

xy\WSr*|tt««7 1 dt:j:otft7^7^h7 1 

a±c^xy\wssawft. 

[0 0 4 6] rafej^j acfc. rjJBfrj fciocvt. H7 

(a) , (b) *5j:rXHl4tffl^TRW-r&, 07 

( a ) fcilM b ) 14* a»ffla*(C*5Ct*y^^i0» 

(4. 3HS»9 0a, 90b(:j;^ T^77ahT- 
A7 7bS:jSSLT»i6S-&. ^x^W^asj^ijiWc 
fiP%. [37 (a) te^idfc:*:/^^ 
6a, 76b (T-A7 7a, 77b) SS^taSSL 

0a, 9 0b«ffl*k«;kTs H7 (b) fcScT 
XoifZ^ T—J±7 7 atT-J±7 7 bCD&mitZfj J±y 

[0047] *ft»xa^Ol^TA*WtC«Wf* . 
3>hD-7l OOtCctOaSS9 0a, 9 0b^fjf 
Stf. T-A7 7a ( 7 7b£— ftffcU — IMfcLfcT 
-A7 7a, 7 7 b^ 7 77 3 rt^FJr^ffiB (^x;\ 

mz. f^«7 3a^ 
xyNW^$fiMhB&|5lt-iS$^:^^fig (H5£Zjft 
«»Tflrr±Sfi![|l) 7/ 7 3 £ Ji#$^ 0 L 

xtyft7^7 1 £tHte$-£\ VyxsXfr 
86a, 8 6b^^a^ffi^ T >x^WW}t^LT^$: 
r c LX s 'J^yX^86a, 8 6b^^ 
x;\Wfc:8fe^*^Loo. B:/7y7 6a > 7 6 
b £R «■ fcfifc&iMKflB&y f,/7y76a, 7 

6 b tCWfi^ft^aSflBft U 77y7 6a, 76b^ 
EMES-fr^fe. ^xy\W^itJ/t^t=g«S*Tja»» 

[0048] -f-LT. ^7y76a, 7 6b^i« 

v\ HSMfcKfc— <I<0%S\ 7 7y7 6a, 

7 6b£/7:W^6 7J:lcEHLrt:f*. 
#-yr7 3i*ifc:^S&$-ti\ HHg*r-&^x/\W^Jiffi 
ffl) t^oTa»ttttajyX;U8 336»^>Kia>?x -y h 
8»* (4fc»4JH«fc*BaiDLfcaE»*) SrttttSS** 



**4>, r-A8 4S^xyNW<o^MS36»4>«IWB4'rx 

[0049] ^\ mi£Ltz77>'7 6 a. 76b^ffl 
^fci!lc»f:Hii*t:«»a«:ffiyX;U8 3 £JBi*fc3fcMte 

/NWOX*m*flM|i»^«5H-cr 9 ^ 7 6a. 7 6 b £ 

/L-8 3 icOjtdC 77y76a, 76 

bfcJ:-5T^x^WSrHl*fe:ais»L-cti. T.A|II±<0« 
K£El»f-*£ ^x;\— tfcSfcO^ftiWJffl 

[00 50] 4fc. T-A7 7a, 7 7b*31ttLfc» 
T-A|B»«fl|7 9a. 7 9bC7)^W"J 

cor-M.mwmm^zx^x^m^^thzt^x^. &m 

[005 1 ] — *\ 7-A77 a , 7 7 b<y)3I!SS:»B£ 
LfcJf'&Crte. 7'7y76a, 7 6b^^XAWOW 
SB^S»§*. ^:/^7 6b£^xy\4M>^^ 
xy\JBM»{cft36»oT»»3-a:4. <W~. 0r£H$n<Ofi 
mkliZyy^7 6 a Sr. *>x; N*^«^fe»>xy^3»gp 

^r-A7 7b^i&^M$str^f^^c L/c^o 

ts 77y77a, 7 7 b £ ± ot^XAWJ|5|« 

x>w ttSfcocoa»jara«pia&jaaLTxyu-r-y h 

[00 5 2] rjaijjfef, /55,7 6a, 7 
a&#yr7 3*K3fii8§-££. ^xyNW£F/ r ^ 

SSfilBU IZ V>XSX))s8 6a., 8 6b 3&»4>»f€<0 'J V* 
^SEK+^^xyNWO^fflCflt^LT^xyNW^y y 

[00 53] r^xy\<0J8ffij *77 9 7 3*T» 

s*. xb>f^7^7 i^mK«m7 1 dtiis^x 

fctt, ^X/\ffijg*6 (T-A) Srffi^jnaS8 2art 
tcSA-T^o ^xyNj»i3i*|c6S:i5fe^Jii31M8 
2 arttcjf Ai"-S h > ^xyNW^Xb 0 ^^ vfl \ <n 
UrtzmM^tlh . L^^f^. Xt>f+7?7 1K 
^x;\ffiMft6 (T-A) ^^xyNWSr^L#^s 0 
[0 0 54] 5rfc. *>xy\Wc7)gfc^JI^i3V^T. r >x 

7y76a, 7 6b^»»aBE*SKfcS^ ^x^w^ 

*tr**fflffli8(Sfc o <oft»wia**>x/\a5j5-ifliTHiip 

iZ-t&Ztrftftt LV^ 0 CICO^. 77y76a, 7 6 
b^>»»aflEt»>xyMti/(H|5fc:*$v^T*&< (»<) . 
4fc*>xy\JB»»fc:fc^'C^S< (31< ) 
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[00 5 5] ifc, *gt^«i^CfcV>Tii. 77y7 6 
a, 7 6b^ffll^|A [:o ^ t p| U ^- *jfel»4 

lem— ^)*M9Kllfc:*o T14 . T— -A 7 7a, 7 7 b £ 
ttT^BS-frTfcftlV $Nfo\ 7-A77a, 7 7 b£ 

7 9a, 7 7bcoM^fS:|giS§^. Bf€^»«6lUSfc:34 

l *: t * co'im&mx^m M^saa-wwi 

a, 7 9b^M^Sr|g|fi§-^. Bf^^ftfflSBJaat: T- 
AJfgffjJiff 7 9a, 7 9 b <T> V ^^M^— ^^TigSft L 

[00 56]W: S *«HJ^)IBZJBt»lB^oS . US 

8 lZ7jk~t£ d lz , ffiiW!Ui,xx ^ h 7 ( EI 1 £0tk ) (c 

* fy^-v 7^7 1 45 Jtt^y 9 y76a, 7 6b 
*0#»J5R«Wtt ^ > ? 6 8 |*I CCISI^ $ flX V ^ . 
[00 57] MfE7*5^76a, 76bl4.T-.A77 
a, 7 7b<05feSSSBW*firSil. Z#mte¥fPfr0l6«l 
78a, 7 8b^HI0^IUKWlS«3 5 (H6CH 

[0 0 58] mjIET-A7 7a. 7 7bit >>x;>>W£ 

79 a, 7 9 b^J:oTMIE7^i/7 6 a, 7 6b^ 

fit, T-A7 7a. 7 7b(t #W K8 1 
a, 8 1 btefSoT (X^TIpJ) £itt&ftfc:SHl 

[00 59] m^T-M,mmmm7 9a, 79b(li 
!EBBSft««IE!ftS8 2b l*Jt::ffi|£§;fiT 
T-Affiffl««7 9a. 7 9blt ffrjfEr? 

MlfM » S ii & J: 3 § *iT v ^ . <r*ifc:J:oT. 
77y76a, 7 6 b<O^S63aJKS:aE?*{aHCJiStTS5 



l91Br-AB«»Rfl|7 9a, 
79b(l ifE7^77a, 7 7 b SrZ^TfSjt^ift^ 
**IH»l««*«Ha«iT*Jf). 77y76a, 76b 
<0S£ SrWflf L»* J: 3 iiT V ^ 6 . 

[0 0 60] |rnST-A77a, 7 7 b<05fcSBStt;:J4. 
Me/7^76a, 7 6bCTLT^^iH^ 

* tT . ft^tcy^ ^76a, 7 6b (CF^^S^gt^ 
«6fl«frr*J:3fc:aifltS3HTi^4. MET-A7 7 
a, 7 7b^aS«BWIIW4. X5^*W9tf)--fflSffl3 «fc 
3fcrLT^9^*/<-3 1 a, 3 1 b#*ft«iKRS 

[006 1 ] lyfET-A 77a, 77 b^ffl^fcii, ft 

8 3 mm s *i-o . i cogt^jattaj y x/p 8 3ii 

ttjyX^8 3tt. K$fflK/*rtMJS«m8 5fcct:oT 

[0 0 6 2] MET-A8 4(i:. ^xy\WSr^C^ LT 
T-A7 7 a$r^ft^tCB&9 OJKHHE^S&S^fi 

7 7a, 77b ^)7j<^^»^-^ fc H^^7j<^^-^ ( Y*- 
W) K8 1 cfcfi-5Tiami:Sllit6«l:iCi 

[0063] mner-AiEisigfli7 9cii mriEr-A 
wmmm 79a, 7 9 b t mnizmmmmffimsm s 

2bp«gtcERSix"CV^ 0 ifc. -Mgift««7 9c 
SiJffll$ix^. dix^iO. fnBafe#jRttHsyX;U8 3<?5 

[0064]^, ^mtmmiz&^xii* ^x^w± 

$:E*OT-A7 7a ) 7 7 b, & 4 

-A*. ^X/NW$r It T-A 7 7 a ^B$!t^ 

as-ftfcos, H8&flav^T»Hj'r*. ^a^saa^rffi 
x^^o^Ti4m-ll*^stc^a^Ji^r^#x 

[0066] *ffi»XSJ4, T— A 77a, 77b^S 
$rr-A7 7a, 7 7 h<&&mJrfot iSft^^f&l 
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fmz^TmW~t& 0 #ff. /7W6a, 7 6b&J; 
l/&^n±ft y X/U 83£#>yr73|*] c7)F;r5£{M ( 
x^W^^gp) ^iJ^-^>g> 0 mz, x-^°Sfl7 3a 

r7 3£jh#§-£&. 

[00 67] Lfr&'ik, X\z°y^^y?7 1£HH££ 

x/ NWtc^M^r «^ Loo N tftmmms X)Vfr to 7 

6a, 76b ^lllte$^^^^xyNWc7)^gP^gS 
^-ttTMiSP^TX^ (I1I8(C^V^T. 7 7y7 6a 

(i4*f^. i^y^^7 6bii:^fp]) izm^comm^ 

[0068] n&ttZ^ 0E^^^XMWc7)^M^f^^ 

t^tfr ^lt. ^r-A^^^m^'r 

[0 0 6 9] T-i*7 7a, 77bt7^84 

7a, 77bt7-A84^77y76a ( 76b&J; 

*/8fe»sntaj sx;u83 cD$tmzmi f zMi%%: < lx 

[00 70] <IO^M^^$)-)Tl>. y^i^7 

6a, 7 6b£mwzWr&iz^^xmwLfzfi\ 

l ^a^K £ tast-r £ j X)vxh ^x^^\ mz. 
±^m—. m-commm^zte^xte. mm^t lx 

*>x; nwt* h m^Lz-> i |$J0J LK& . *%bj^ - ix 
£IRSg3ir*\ LCD««»cofl!ioa«T*oTt>»ifc 

[007 1] 
[ElfflOfiS#=5rIK0fl] 

[Ell ] *^^fflffl$n?ta^Jl^Ko^fls&^- 
[02] 



[H4 ] ^^ffi^s^a^a^s^^ 

[06] H4(c*5^Tx*rti*^ja,fcBrnia"e*& 0 
[H7] (a) tjitx (b) immz&if&xji, 

[Sis] *»wcosz:ia«^»^ffii,ft^ffiai^K^^ 
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